Abstract: Recent research on effective schools (e.g., Pressley et al., 2001) Research on effective schools/teachers, in its heyday in the 1970s and 1980s, is resurging, particularly in the field of early literacy. The rich generalizations emerging from these correlational studies suggest a variety of instructional improvements that might plausibly contribute to higher student achievement. In this study we examined the student achievement effects of one of them, i.e., the finding that teachers in effective schools are more likely than teachers in ordinary schools to use classroom assessments like running records to diagnose student needs and monitor progress. The intervention was assessed in a controlled experiment involving all the schools with grade 3 students in one school district.
Effects of Running Records Assessment on Early Literacy Achievement:
Results of a Controlled Experiment 1
Research on effective schools/teachers, in its heyday in the 1970s and 1980s, is resurging, particularly in the field of early literacy. The rich generalizations emerging from these correlational studies suggest a variety of instructional improvements that might plausibly contribute to higher student achievement. In this study we examined the student achievement effects of one of them, i.e., the finding that teachers in effective schools are more likely than teachers in ordinary schools to use classroom assessments like running records to diagnose student needs and monitor progress. The intervention was assessed in a controlled experiment involving all the schools with grade 3 students in one school district.
Motivation for the Study Schools and Teachers with Effective Literacy Programs
In the 1970s and 1980s, researchers identified a cluster of practices (e.g., frequent monitoring of student progress) that consistently predicted higher levels of student literacy. This research described correlations between student achievement and school practices without providing any clues as to how effective schools got that way. It was not clear what consumers of the research should do with the results. Agents of school improvement overgeneralized the findings, transforming moderately positive correlations into one to one correspondences of teaching strategies with student outcomes. Training programs that used transmission strategies to implement the findings (e.g., Hunter, 1982) produced mixed results at best (e.g., Azumi & Mitchel, 1989; Corbitt, 1989) . Interest in the correlates of achievement tended to fade, although Doyle (1987) argued that lists of effective teaching techniques have value in that they act as stimulants for teacher reflection and as topics in teachers' professional discourse.
In the 1990s researchers returned to the process-product paradigm with important changes in their approach: qualitative procedures involving relatively small samples of high achieving and ordinary schools replaced large scale quantitative studies; data were interpreted within constructivist perspectives; researchers described instructional practices in much greater detail and clustered these practices within broad models of teaching, drawing especially on balanced literacy models that combine skills development (e.g., decoding strategies) with authentic, integrated Reading and Writing activities. For example, Pressley et al. (2001) identified 103 behaviors that distinguished exemplary from average Reading teachers in 15 paired comparisons of grade 1 teachers. Pressley et al. further distinguished 7 categories of action that distinguished the five best from the five poorest teachers.
Both the earlier era of effective schools research (reviewed in Hoffman, 1991) and the more recent instances highlight assessment practices as contributors to student achievement in Reading and Writing. In these studies the key element is classroom assessment as opposed to external assessments. Pressley et al. (2001) found that the most effective teachers constructed running records (as described in Reading Recovery) during one-to-one Reading. Taylor, Pearson, Clark, and Walpole (2000) found that of 14 schools studied, the moderately effective schools operated classroom-based assessment systems to monitor individual student progress and shape instruction. Classroom-level performance results were shared with the principal and other teachers. The most effective schools in Taylor et al. shared assessment system data 3-5 times per year. Frequent classroom assessment was also a key feature in the effective literacy schools studied by Maine (2000) , Matsumura, Patthey-Chavez, Valdes, and Garnier (2002) , WhartonMcDonald et al. (1997), and Wray, Medwell, Fox, and Poulson (2000) .
Running Records
Among the many approaches to classroom assessment, running records are of particular interest. A running record is a literacy assessment technique that is formative, i.e., it provides information that can be used to improve students" Reading. When the teacher administers a running record the student sits or stands beside the teacher so that both can see the text. As the child reads, the teacher codes each word, reporting the percentage of words correctly read, the self-correction ratio (the ratio of errors + self-corrections divided by the number of selfcorrections), and the categories of errors made (meaning, visual, or structure). After the reading the student retells the story and answers questions about the story"s meaning. A running record is successfully completed when the student has correctly responded to the questions about meaning and has read at 90-94% accuracy. The level of the passage read and the types of errors made by the student guide subsequent instruction (Clay, 1993) .
Although running records are frequently used in research, there is little psychometric data available about the procedure. Evidence about reliability is mixed. For example, substantial discrepancies have been reported between the book levels measured by Reading Recovery teachers and the book levels subsequently calculated for the same students by their regular classroom teachers using the same procedures (Chapman, Tunmer, & Prochnow, 2001; Glynn, Crooks, Bethune, Ballard, & Smith, 1989) . Other researchers report adequate test-retest reliability (Clay, 1993) or acceptable internal consistency (e.g., Pinnell, Lyons, DeFord, Bryk, & Seltzer, 1994) .Validity evidence is abundant: running records correlate with other early literacy measures and discriminate among treatment conditions (e.g., Pinnell et al., 1994) . The consequential validity of running records (e.g., the extent to which the assessment procedure contributes to higher achievement) has not been addressed because the effects of the assessment have not been disentangled from the instructional treatments (such as Reading Recovery) in which the assessment is embedded.
Running records assessment is recommended by national curriculum authorities, (e.g., in
New Zealand: Limbrick, 1999) and is the method of choice of many specialist teachers (Bean, Cassidy, Grumet, Shelton, & Wallis, 2002 found that 62% of the members of the International
Reading Association who identified themselves as Reading teachers use it). Given the consistent evidence that the use of formative classroom assessment like running records distinguishes exemplary from ordinary teachers can we assume that promotion of the technique will improve student achievement? Taylor et al. (2000) suggest caution:
When all is said and done, we are examining natural correlations between program and teaching factors on the one hand and student performance on the other. These correlations…cannot be used to identify causes for improvements (or decrements) in student achievement. For that, more systematic experimentation is needed, including control groups, randomization, and careful analyses of growth over time. (p. 160)
The purpose of our study was to conduct a controlled experiment in which a sample of schools implemented running records as a strategy for aligning literacy instruction with students" need. We compared the provincial test scores of the running records schools to schools that implemented an alternative school improvement strategy (action research).
Nature of the Running Records Intervention
The running records treatment had two key components: teacher in-service and principal support. Teacher in-service consisted of six 60-minute after-school workshops on how to administer running records and use the information to focus instruction on individual student needs. Sessions were held at each school by literacy teachers (i.e., regular classroom teachers seconded for the in-service role). Procedures were demonstrated using videotapes of typical children and teachers practiced the running records procedure, comparing their assessments to those of the in-service leaders and teachers.
Previous research on attempts to change assessment practices (e.g., Briscoe, 1993) indicates that even highly motivated teachers provided with ample information on new assessment methods have difficulty implementing the change and may revert to their previous procedures (Briscoe, 1993) . Black and Williams (1998) , in a review of 250 studies of teachers" assessment practices published since 1988, found that teacher use of assessment for formative purposes (i.e., to obtain information to modify instruction) was much less frequent than assessment for other purposes, most notably accountability. Changing assessment practices is difficult because assessment is tightly bound to deep-seated teacher beliefs about evidence, student motivation, and instructional effectiveness. To support teachers in the use of running records we worked with principals to create a collaborative culture of literacy assessment.
The in-service sessions for principals (3 sessions X 0.5 days) provided principals with specific knowledge on literacy assessment (a demonstration of how to conduct a running record with opportunities to practice the technique) and information on how to support teacher change based on a conception of transformational leadership (Bass, 1985; Bass & Avolio, 1994; Podsakoff, MacKenzie, Moorman, & Fetter, 1990) . We defined transformational leadership as dedication to fostering the growth of organizational members and enhancing their commitment by elevating their goals (Burns, 1978) . We followed Leithwood, Jantzi, and Steinbach (1999) in recommending six dimensions of transformational leadership relevant to schools: symbolizing good professional practice, providing individualized support, providing intellectual stimulation, holding high performance expectations, fostering a vision and collaborative decision making.
The in-service identified specific ways in which principals could apply each of these dimensions to the running records intervention. We adopted a transformational approach to leadership because the district was committed to the approach and because of evidence of the effects of transformational leadership on student achievement (Verona & Young, 2001 ) and on organizational learning, effectiveness, and culture (Authors, 2003; Leithwood et al., 1999) .
Organizational theorists attribute these effects to social identification, which enables followers to transcend their self-interests for the good of the group (Bass, 1985; Bass & Avolio, 1994; Leithwood, 1993; Walumbwa, Wang, & Lawler, 2003) .
The specific actions taken by principals in the project were to identify at least two teachers who would contribute classroom data for the project, secure resources (e.g., purchase
leveled Reading materials), facilitate teacher access to the in-service, coordinate the data collection in the school (two rounds of running records), and reflect on the results. Principals were encouraged to devise their own strategies for sampling their teachers, e.g., selecting teachers who provided leadership in literacy teaching in their school or teachers who might particularly benefit from close interaction with the principal on literacy teaching. Each teacher selected a sample of students (usually 5) for whom running records data would be submitted.
Teachers used two broad selection strategies: a representative sample of students in the class or the five neediest children who did not qualify for the district"s early literacy intervention.
Principals were encouraged to involve all their teachers in the project and virtually all teachers in all schools attended the in-service activities. Teachers administered running records to the student sample on two occasions, before and after the focused Reading intervention. The assessments were 6-8 weeks apart. Principals collected summaries of the running records administered by teachers in the sample and submitted them to university faculty analyzing the data on behalf of the district. Each school received from us a report, confidential to the school, that summarized each school"s results and outlined the pre-post differences across the district.
There was no ranking of schools and the school reports urged schools not to compare their results to the district as a whole because the sampling procedure was not standardized. Principals discussed the results with their teachers and with other principals in their family of school groups
Research Hypothesis
We predicted that schools assigned to the running records treatment would have higher student achievement in Reading and Writing than schools assigned to an alternate treatment.
We designed a controlled experiment in which schools were randomly assigned to two school improvement strategies. To ensure a fair comparison we used scores from the mandated provincial assessment as the dependent variables and we included in the comparison prior school achievement and a school variable, collective teacher efficacy, which is a powerful predictor of achievement. We also tested the credibility of the claim that the running records intervention had an achievement effect by examining an alternate explanation for any differences that might appear.
Method Sample
Supervisory officers in a single Ontario, Canada school district randomly assigned schools in their areas to two treatments: Running Records and Action Research. Violations of randomness occurred when a few principals persuaded their supervisor to place them in a different treatment condition than the one to which they had been assigned. Schools were included in this study if: 1) they submitted a summary of their project to the collection of Action
Research reports published in June, 2002 (Hannay, Telford, & Bray, 2002) Of the 2800 students in the study, 3% were classified as English as a Second Language, 20%
were receiving special education support, and 6% were exempted from the provincial assessment. The mean family income of the district was US$35,040. No data were available on racial distribution.
Sources of Data
Student achievement consisted of school scores for grade 3 Reading, Writing, and
Mathematics collected in May of 2001 (prior achievement, a covariate) and 2002 (achievement, the dependent variable). The assessment was administered by teachers following the directions of an independent testing organization for two hours per day for five days. Reported for each school were the percentages of students who met the provincial standard of level 3 or 4, based on the global score for method 1 (all students included). The global score was calculated by the testing agency by combining the raw scores for the performance assessment and the multiplechoice items, with a correction factor to equate scores from one year to the next (Education Quality and Accountability Office, n.d.).
Collective teacher efficacy (i.e., teachers" belief that the teachers in their school constitute an effective instructional team) was included as an additional covariate because it is a strong predictor of school achievement (Bandura, 1993; Goddard, 2001; 2002b; Goddard & Goddard, 2001; Goddard, Hoy, & Hoy, 2000; Goddard, Hoy, & LoGerfo, 2003) . It consisted of 14 items reflecting two dimensions of collective teacher efficacy: the 7 items with the highest loading on the perceptions of the task factor.(e.g., "Drug and alcohol abuse in the community make learning difficult for students here") and the 7 with the highest loading on the perceptions of teaching competence factor (e.g., "Teachers in this school really believe every child can learn"), reported
by Goddard et al. (2000) . Although the two-factor structure of the variable was maintained for face validity reasons, the two factors are highly correlated and, as in previous research, we combined the items into single scale. The items were in Likert format with a 6-point response scale anchored by strongly disagree and strongly agree.
Experimental Conditions
The Running Records treatment was as described above. In the Action Research treatment principals, in collaboration with a team of teachers, identified a professional issue related to Early Literacy to work on, devised improvement activities, implemented the action plans, reflected on and reported the results. There were four in-service sessions for principals (one full day and three half-day) in the Action Research treatment. In each session principals met with peers from the same family of schools, except that in the third session they attended with 3-4 teachers who were on their school improvement team. The in-service worked through a multiphase process consisting of identifying a measurable goal, designing action plans, collecting and analyzing data on the effects of the intervention, and reflecting on the results. Teachers in the Action Research treatment had access to the same set of teacher in-service sessions as the teachers in the Running Records schools and had the same budget for purchasing early literacy resources.
The specific projects undertaken in the Action Research schools varied across sites. For example, one school developed the action research question, "how can we use response journals to improve the communication strand of literacy?" Teachers implemented response journals along with the 3 R"s strategy (retell, relate, reflect). A systematic sample (every fifth student) was drawn from each K-3 class for the school"s data collection. Teachers used the rubric of the provincial testing organization and provincial exemplars to assess one piece of student writing at the beginning of the project and a second piece produced six weeks later. Other schools focused on questions less directly focused on Early Literacy, for example, "are students transferring their knowledge about writing to mathematics?" The school improvement strategy consisted of holding Mathematics workshops for all teachers and providing a collection of readings. Teachers were asked to select and try out a strategy and report the results to a staff meeting. Teachers also identified one student in each class at each of four levels of performance and had those students complete a mathematics performance assessment that was marked by the principal and viceprincipal using the provincial Mathematics rubric (which contained a dimension referring to communication of mathematical ideas).
Analysis Procedures
We used the General Linear Model (GLM) program of SPSS to conduct a multivariate analysis of covariance. The dependent variables were the percentages of students in each school meeting the provincial standard (level 3 or better) in Reading and Writing in 2002. Included as covariates were two predictors of achievement, prior achievement and collective teacher efficacy. The independent variable was assignment to the Action Research or Running Records treatment. The unit of analysis was the school. As a further test of our hypothesis, we also examined whether there were any treatment differences in 2002 Mathematics achievement, controlling for prior mathematics achievement and collective teacher efficacy. If we were to find achievement differences in Mathematics as well as in literacy it might suggest that some factor other than the Running Records treatment was contributing to the differences between the two groups of schools. Table 2 shows that after the effects of these covariates had been removed, treatment had a significant effect on 2002 student achievement. Schools in the Running
Results
Records treatment outperformed schools in Action Research. There was a large effect for Reading (12% of the variance) and a medium effect for Writing (7% of the variance), using Cohen"s (1988) rules for interpreting effect sizes. These results indicate that participation in the Running Records treatment had a greater positive effect on achievement in Reading and Writing than participation in the Action Research condition. Table 3 
Discussion
The main contribution of this study is that it confirmed in a controlled experiment a key correlational finding from recent qualitative research comparing high achieving literacy sites to ordinary schools. The effective schools studies consistently report positive associations between high student literacy and engagement in systematic classroom assessment procedures, particularly running records (Maine, 2000; Matsumura et al., 2002; Pressley et al., 2001; Taylor et al, 2000; Wharton-McDonald et al., 1997; Wray et al. 2000) . In a correlational study, causality cannot be demonstrated. Researchers have no way of knowing whether particular assessment practices lead to achievement, whether achievement encourages certain kinds of assessment, whether the two are the product of some other factor, or whether assessment and achievement are substantively related at all. In this study schools that were assigned to the Running Records treatment improved their Reading and Writing achievement and outperformed schools from the same district assigned to a near-treatment condition. By manipulating the conditions to which schools were assigned, controlled experimentation greatly strengthens the credibility of the claim that schools that implement systematic classroom assessment will have higher literacy achievement. The validity of the causal argument is enhanced by methodological features of the study: the demonstration that schools were equivalent on relevant variables prior to the intervention; the selection of the school as the unit of analysis; the use of appropriate covariates identified in previous research as predictors of achievement; the use of multivariate procedures to avoid inflating Type I error; the search for disconfirming evidence by testing for effects on Mathematics; the use of a near-treatment alternative rather than a no-treatment control as the comparison group; the six week duration of the study; and the use of an external assessment for the criterion variables. The study met all of Slavin"s (1987) requirements for inclusion of a study in a best-evidence synthesis.
All of the Action Research projects gave explicit attention to the measurement of the effects of project activities and several contained substantial student assessment elements that appeared to be similar to measurement in the Running Records treatment. For example, many of the Action Research projects had teachers applying provincial assessment rubrics to student writing. But these rubrics simply classify student writing-they do not provide specific strategies for moving students from one level to another. In contrast the Running Records treatment met the four criteria identified by Black and William (1998) which the information can be used to alter the gap (identification of appropriate books for the child to read and specific reading skills to be learned).
The plans of the Running Records schools were focused on a relatively narrow set of assessment and instructional activities. The narrow focus contrasts with the content of Ontario school improvement plans reviewed by Nagy (2000) . Plans for improving scores on provincial assessments are required of all schools. Nagy found that large scale assessments provide general indicators of success that result in generalized action plans, plans that could easily be developed without reference to assessment data. At the other end of the scale, Mintrop and MacLellan (2002) , in a review of Maryland schools placed on probation, found school improvement plans to be overwhelmed by minutiae-the average school listed 50 activities for the year. Most of the planned activities were incremental adjustments to existing school practices that skirted substantive change. The Running Records treatment avoided both the overly general and excessively particular. It focused teacher attention on a specific assessment procedure that accessed an elaborate but feasible approach to literacy instruction.
Limitations of the Study
In this study, the Running Records intervention was well-aligned with the actions of other agents. The goal of improving literacy matched the priorities of the province, the provincial assessment agency, the district, and the teachers themselves. Of particular importance was the leadership role of the principal in coordinating assessment activities in the school, including the data that the school submitted to the district. The effective schools literature of the 1970s and 1980s highlighted the role of the principal in setting high expectations and holding staff accountable for meeting them; i.e., it promoted transactional leadership practices. In this study, principals were encouraged to adopt a transformational style, i.e., they attempted to develop the capacity of their staff, transforming the culture of the school. In this study we did not measure variations in principal actions, so we are unable to determine how much of the impact of the Running Records treatment was dependent upon principal actions. It could have been considerable because in previous research we found that transformational leadership contributed to collective teacher efficacy and to teacher commitment to professional norms (Ross & Gray, 2003) , factors that are likely to have increased student achievement.
A second limitation of this study is that randomization procedures were violated in some cases by principals who petitioned their superintendent to place them in a different condition than the one to which they were assigned. We believe that these violations were few in number;
we demonstrated that the groups were equivalent on two measures (prior achievement and collective teacher efficacy) that predict achievement; and we included both measures as covariates in the analysis.
Conclusions
The school effectiveness literature of the 1970s and "80s identified correlates of achievement that were robust across subjects, neighborhoods, and levels of schooling (see e.g., Reynolds & Teddlie, 2000) . The production of this knowledge did not lead to improved schools because the research failed to translate the correlates into feasible interventions and did not address the conditions that needed to be in place for instructional improvement to occur. The study reported here suggests that the new wave of school effectiveness research is likely to be more useful because it identifies through qualitative investigations specific behaviors occurring in naturalistic settings. This specificity enables school improvement researchers to construct ecologically valid interventions to test the external validity of particular findings. In this study implementation of running records, a classroom assessment system, contributed to higher achievement in Reading and Writing, as predicted by effective schools research. An essential element of the intervention was a support system for teachers developed in collaboration with principals working from a transformational leadership stance and coordinating their actions with other change agents. The results of this study leave us optimistic that weaving the findings of school effectiveness research into viable change processes will lead to the improvements in achievement of the kind that motivated effective schools researchers, funding agencies, and practitioners. 
